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(54) ELECTRODE FOR NONAQUEOUS SECONDARY BATTERY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode having a high electrode filling property of a material and a high energy 
density and superior in quick charging/discharging property by using carbon or graphite grains applied with a dynamic energy 
process, so that the apparent density ratio and median diameter ratio between before and after the process are in the specific 
ranges. 

SOLUTION: A dynamic energy process is applied to carbon or graphite grains so that the apparent density ratio between before 
and after the process becomes 1.1 or above, and the median diameter ratio between before and after the process becomes 1 or 
below. The dynamic energy process is specifically pulverization, roundness is introduced to the grain shape, and the filling 
property of the carbon or graphite grains is increased. The apparent density ratio between before and after the process = tap 
density after the process/tap density before the process, and this is to become the index of sphericity. The median diameter ratio 
between before and after the process = median diameter after the process/median diameter before the process, and it is the 
median diameter ratio of the volume reference grain size distribution. 



LEGAL STATUS 

[Date of request for examination] 07.08.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 of 1 



5/7/03 4:43 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrode for non-drainage system rechargeable 
batteries which used the graphite particle. Furthermore, in detail, it is high capacity and is related with the electrode for 
non-drainage system rechargeable batteries which has good quick charge/discharge capability. 
[0002] 

[Description of the Prior Art] In recent years, the rechargeable battery of high capacity is needed with the miniaturization of 
electronic equipment. Especially compared with a nickel cadmium battery and a nickel hydoride battery, the lithium secondary 
battery with a high energy density has attracted attention. As the negative-electrode material, while ************ re peated 
charge and discharge, the lithium deposited using a lithium metal at first in the shape of a resin (the shape of a dendrite), and the 
separator was penetrated, it reached to the positive electrode, and it became clear that two poles may be short-circuited. 
Therefore, its attention has been paid to the material of the carbon system which changes to a metal electrode and can prevent 
generating of a dendrite. 

[0003] As a nonaqueous electrolyte rechargeable battery which used carbon system material, Kamiichi of the cell which adopted 
the low difficulty graphite nature carbon material of degree of crystallinity as negative-electrode material was carried out first. 
Then, Kamiichi of the cell using graphites with high degree of crystallinity is carried out, and it has continued till present. The 
electric capacity of a graphite is 372 mAh/g and the theory top maximum, and if the electrolytic solution is chosen appropriately, 
it can obtain the cell of a high charge-and-discharge capacity. Using the carbonaceous object which has a double layer structure 
as furthermore shown in JP,4-171677,A is also examined. This is based on the idea of compensating demerit, crystallinity 
combining the advantage (high capacity and irreversible capacity being small) of a high graphite, demerit (the propylene 
carbonate system electrolytic solution being decomposed), and the advantage (it excelling in stability with the electrolytic 
solution) and demerit (irreversible capacity being large) of a low carbonaceous object of degree of crystallinity, and employing 
the mutual advantage efficiently. 

[0004] Compared with a difficulty graphite nature carbon material, crystallinity of graphites (double layer carbonaceous object 
containing a graphite and a graphite) is high, and its true density is high. Therefore, if a negative electrode is constituted using 
the carbon material of these graphites, high electrode restoration nature is obtained and the volume energy density of a cell can 
be raised. When it constitutes a negative electrode from graphite system powder, a binder is mixed with powder, the slurry which 
added the dispersion medium is created, this is applied to the metallic foil which is a charge collector, and, generally the method 
of drying a dispersion medium is used after that. Under the present circumstances, it is common to establish the process which 
hangs compression molding further for the purpose of sticking by pressure to a powdered charge collector, equalization of the 
plate thickness of an electrode, and improvement in plate capacity. By this pressing operation, the plate density of a negative 
electrode improves and the energy density per volume of a cell improves further. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is high crystallinity and, also industrially, generally, the particle shape of 
an available graphite material is the shape of the shape of a scale, and a scale, and a tabular. Since a particle gap would not fully 
be secured by one side although plate density rises according to condensation if these graphites particle is plate-ized through the 
above-mentioned plate manufacturing process, movement of a lithium ion was barred and there was a problem that the quick 
charge/discharge capability as a cell will fall. Furthermore, when the graphite particle of a tabular is fabricated as an electrode, 
the plate surface of fine particles is arranged by an electrode plate side and parallel by high probability under the influence of the 
application process of a slurry, and the pressing operation of a plate. Therefore, the edge side of the graphite microcrystal which 
constitutes each fine-particles particle is comparatively high probability, and is fabricated by physical relationship perpendicular 
to an electrode side. When charge and discharge were performed in the state of such a plate, by moving between 
positive/negative poles, the lithium ion from which it is inserted and desorbed at a graphite once needed to turn around the 
fine-particles front face, and also had the problem that it was remarkable and was disadvantageous, in respect of the move 
efficiency of the ion in the inside of the electrolytic solution. Furthermore, since the particle was carrying out the configuration of 
a tabular, the opening left behind to the electrode after fabrication also had the problem that it will be shut, to the electrode 
exterior. That is, since free circulation of the electrolytic solution with the electrode exterior was barred, there was a problem that 
movement of a lithium ion was barred. 

[0006] The graphitization object of the meso carbon micro bead which has a gestalt spherical as a negative-electrode material 
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which, on the other hand, secures an opening required for movement of the lithium ion within a plate is proposed, and it is 
already commercialized. If the gestalt is spherical, even if it passes through an above-mentioned plate pressing operation, 
directivity, such as a flaw and an edge side, will be maintained for an alternative array by each fine-particles particle, and the 
traverse speed of the ion in the inside of an electrode board will be maintained good. Furthermore, the opening which remained 
inside the electrode originates in the particle shape, and since it is in the state connected with the electrode exterior, movement of 
a lithium ion is comparatively free and serves as the electrode structure where it can respond also to rapid charge and discharge. 
However, it is already known widely that a meso carbon micro bead has the limitation of electric capacity as low as 300 mAh/g 
to a low sake, and macroscopic order structure is inferior to it in it at the shape of the shape of a scale and a scale and a tabular 
graphite. 

[0007] Paying. attention to these problems, invention which specified the configuration of the graphite used for a nonaqueous 
electrolyte rechargeable battery is also performed. JP,8-180873,A - a scale - invention which specified the ratio of a ** particle 
and the particle which is not a scale-like comparatively etc. - it is ~ JP,8-83610,A — this « reverse -- more — a scale -- it is 
supposed that a ** particle is desirable The practical use cell is asked for the electrode which has high electric capacity and high 
quick charge/discharge capability, and is expected the improvement of the quick charge/discharge capability of the graphite 
material of the shape of the shape of a scale, and a scale, and a tabular. Then, this invention aims at offering the electrode for 
non-drainage system rechargeable batteries which the electrode restoration nature of material is high, and is high-energy density, 
and was excellent in quick charge/discharge capability. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of this invention persons' repeating 
examination wholeheartedly, in order to improve the performance of an electrode, it came to acquire knowledge that the 
configuration and the restoration nature of graphite material are important and the outstanding electrode having quick 
charge/discharge capability and a cycle property is obtained by high capacity by using for an electrode material the globular 
form-ized processing graphite and the carbonaceous particle which process spherically the graphite material which has high 
electrochemistry capacity, and are obtained. 

[0009] Based on such knowledge, it is completed and the electrode for non-drainage system rechargeable batteries of this 
invention is characterized by using carbonaceous [ which performed mechanical-energy processing so that the median-size ratio 
before and behind 1 . 1 or more and processing might become one or less about the apparent-density-gravity ratio before and 
behind processing ], or a graphite particle. Moreover, distance between layers of the graphite particle before processing (d002) is 
characterized by 0.34nm or less and microcrystal size (Lc) being [ 30nm or more and true density ] 2.25g/cc or more. 
[0010] Moreover, the median size of the graphite particle after processing is 5-50 micrometers, and BET adsorption method 
specific surface area is characterized by being below 25m2/g. Moreover, after mixing with the organic compound used as a 
carbon precursor carbonaceous or graphite ****** which performed mechanical-energy processing so that the median-size ratio 
before and behind 1 . 1 or more and processing may become one or less about the apparent-density-gravity ratio before and behind 
processing, it is characterized by using the double layer-structure carbon material which carbonized this organic compound. 
[0011] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. Carbonaceous or the graphite particle in this 
invention is carbonaceous powder which is a natural or artificial graphite particle or a graphite precursor. As for carbonaceous 
before these processings ] } and graphite powder, it is desirable that 0.340nm or less and microcrystal size (Lc) are [ 30nm or 
more and true density ] 2.25g/cc or more for the distance between layers (d002). Furthermore, 0.337nm or less has a more 
desirable distance between layers (d002), and 0.336nm or less is the most desirable. 50nm or more of microcrystal size (Lc) is 
more more desirable, and what is lOOnm or more is the most desirable. Carbonaceous or the graphite particle which can 
distinguish the crystallinity of carbonaceous or a graphite particle also by the electrochemical capacity which used the lithium ion 
and which is used for this invention is made into the electric capacity by the half cell which made the charge-and-discharge rate 
0.2 mA/cm2, and it is desirable that they are 350 or more mAh/g more preferably 330 or more mAh/g. That is, a carbon hex-steel 
plane structure is the high crystallinity carbon material which progressed to some extent, and when a metal ion carries out an 
intercalation, it is especially desirable that it is the material which can form stage 1 structure of holding lithium 1 atom to the 
composition and carbon 6 atom which are expressed as C6Li. 

[0012] When carbonaceous [ before processing ] or the crystallinity of a graphite particle is not so high, heat treatment which 
raises crystallinity anew after mechanical-energy processing can also be performed. Crystallinity is low, and if 
mechanical-energy processing is performed, the structure, therefore a trituration side will become comparatively isotropic, and it 
will become easy to obtain the processing roundish [ wore ] in the state where plane orientation is not progressing highly and 
where disorder remains in structure. 

[0013] The high orientation graphite into which the hex-steel side was greatly grown up in plane orientation as a high 
crystallinity carbon material with which the carbon hex-steel plane structure progressed, and the isotropic high-density graphite 
gathered in the directions [ particle / graphite / of high orientation ] are mentioned. As a high orientation graphite, the natural 
graphite from Sri Lanka or a MADAKA scull and the artificial graphite of a high degree of graphitization of the so-called kish 
graphite part deposited as carbon of supersaturatiori from the fused iron are used suitably. 

[0014] the natural graphite was published from Industrial Technical Pin center,large in Showa 49 - it will be divided into a 
scale-like graphite (Flake Glaphite), a flaky graphite (Crystalline (Vein) Glaphite), and a soil graphite (Amorphousu Glaphite) by 
the character if the term of the graphite of**** and "particulate-matter process technical collection", and "HANDBOOKOF 
CARBON, GRAPHITE, DIAMOND AND FULLERENES" of Noyes Publications publication are followed The flaky graphite 
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of a degree of graphitization is as the highest as 100%, subsequently it is 99.9% of a scale-like graphite, and a soil graphite is 
28% and a low. The quality of a natural graphite becomes settled by the main places of production and the vein, it produces to 
Madagascar, China, Brazil, the Ukraine, Canada, etc., and a scale-like graphite (FlakeGlaphite) mainly produces a flaky graphite 
(Crystalline (Vein) Glaphite) to Sri Lanka. The soil graphite makes the Korean Peninsula, China, Mexico, etc. the main places of 
production, generally as for a soil graphite, for a low reason, purity is chosen from a scale-like graphite and a flaky graphite by 
the lowness of the degree of graphitization and the impure amount of resources etc. the top where particle size is small as what is 
finally used as a filler in this invention in these natural graphites — ** -- it is desirable 

[0015] As an artificial graphite, they are petroleum coke or coal pitch coke 1500-3000 degrees C It is heated and manufactured 
by the non-oxidizing atmosphere, it is temperature, it is in the state after final heat treatment, and all can be used if high 
orientation and high electrochemistry capacity are shown. As a size of the particle before processing, it is a median size and 10 
micrometers [ 20 micrometers or more ] or more 15 micrometers or more are 30 micrometers or more still more preferably more 
preferably. 

[0016] Although there is especially no upper limit in the size of the particle before processing, it is a median size and 500 
micrometers or less 250 micrometers or less are 200 micrometers or less especially preferably still more preferably more 
preferably 1mm or less preferably. The packing structure of a fine-particles particle is influenced by the size of a particle, the 
grade of a configuration and the interaction force between particles, etc. Apparent density gravity and a filling factor are used as 
an index which argues about a packing structure quantitatively. Apparent density gravity shows the mass per unit restoration 
volume, and is also called bulk density. 
[0017] 

Apparent density gravity = in the restoration volume this invention of the mass/fine particles of restoration fine particles, 
mechanical-energy processing is performed so that the median-size ratio before and behind 1 . 1 or more and processing may 
become one or less about the apparent-density-gravity ratio before and behind processing. Thus, carbonaceous or the graphite 
particle of restoration nature with high applying a mechanical energy and improving the restoration nature of carbonaceous or a 
graphite particle is because it is thought that the radius of circle is introduced into the particle shape. 

[0018] The apparerit-density-gravity ratio before and behind processing as used in the field of this invention is a tap density ratio 
before and behind processing which made tap density before processing the denominator and used tap density after processing as 
the molecule. Various formulas are proposed as a formula showing tap restoration behavior. As the example, the following 
formula and rho-rho n=A-exp (-k-n) can be mentioned. Apparent density gravity [ in / the end of restoration / in rho ] and rhon 
are / here, / the apparent density gravity at the time of n times restoration, and k and A are constants. The apparent density 
gravity (tap density) of this invention points out what considered that the apparent density gravity at the time of the 1000 times 
tap restoration to 20 cc cell (rho 1 000) was final apparent-density-gravity rho. 

[0019] Moreover, the median-size ratio before and behind processing is a median-size ratio of the volume criteria particle size 
distribution which made the median size before processing the denominator and used the median size after processing as the 
molecule measured with the laser formula particle-size-distribution measurement machine. The measurement principle of laser 
formula particle-size measurement also equalizes the particle which has an anisotropy in a configuration isotropic, and the 
particle size distribution substantially converted as a sphere is obtained. 

[0020] In order to raise the restoration nature of a fine-particles particle, the thing with sufficient being filled up with a smaller 
particle like inscribed in the opening made between particles is known. Therefore, although it is possible to process trituration 
etc. and to make particle size small to carbonaceous or a graphite particle, the restoration nature of the carbonaceous powder 
after the trituration processing for the crystal structure of carbonaceous or a graphite particle falls. On the other hand, the rate for 
which the opening of a packed bed accounts falls, so that there is much number (coordination number n) of a particle in contact 
with the one particle in a fine-particles particle group (view particle). That is, the size ratio of a particle and a composition ratio, 
i.e., a particle size distribution, are important for the factor which affects a filling factor. 

[0021] However, it is the shape of the shape of a scale, and a scale, and a tabular, carbonaceous [ before the processing which 
these examination is performed by the globular form particle group like a model, and is dealt with by this invention ], or a 
graphite particle only controls a particle size distribution by the classification etc. as it is, and even if it tries with how to raise a 
filling factor, it cannot produce so much high restoration state. Generally, if a particle size distribution shifts to the diameter side 
of a granule on the whole, it must also be expectable that the coordination number increases and voidage of restoration nature 
improves as a fall and a result. However, it is in the inclination for restoration nature to get worse, so that a particle diameter will 
become small, if carbonaceous [ of the shape of the shape of an actual scale and a scale and a tabular ], or the particle diameter 
of a graphite particle and the relation of restoration nature is arranged. That is, restoration nature is falling, so that particle size 
becomes small. That is, it means that the increase in the coordination number to the extent that it expected had not taken place. 
The impalpable powder of the shape of a projection which can be called "a split", and "peeled and write" and "bending" is 
connected to the front face of carbonaceous or a graphite particle by a certain amount of intensity, and this is considered that 
these are decreasing the contact with a contiguity particle remarkably. 

[0022] By examination of this invention persons, true density is almost equal, and by carbonaceous or a graphite particle also 
with an almost equal median size, it is checked that a value with high apparent density gravity (tap density) is shown, so that a 
configuration is spherical. That is, it is important to make the configuration of a particle roundish and to bring close to it 
spherically. If a particle shape approaches spherically, the restoration nature of fine particles will also improve greatly 
simultaneously. In addition, it photoed at a time SEM observation in a particle state or a Plastic-solid cross section, and one 
picture of thousands of particles distributed in liquid to shape analysis using the CCD camera, and the ratio of the settling 
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velocity in the inside of the flow formula particle image analysis which can compute the average configuration parameter, and 
liquid, a BET specific surface area, the sphere scaling-ratio surface area calculated from a particle size distribution, and both 
specific surface area etc. was used for it. 

[0023] In this invention, the apparent density gravity of fine particles is adopted as the index of the degree of globular-form-izing 
for the above reason. When the restoration nature of the particulate matter after processing is going up compared with processing 
before, the result which the particle spheroidized can be considered by the used art. The apparent-density-gravity ratio before 
and behind processing is 1.7 or more still more preferably 1.4 or more more preferably 1.3 or more 1.1 or more. 
[0024] Although it is desirable that it is 2.0 or less [ 0.5g //cc / or more ] as for the apparent density gravity after processing, the 
desirable values differ according to a median size. When a median size is set to Bmum and B is 40 or less, it is desirable that the 
apparent density gravity measured to A value defined by the lower formula is size from A value. 

[0025] When A--0.01 2+3.29x1 0-2xB-5.41xlO-4xB2B is 40 or more, the thing 0.6g [/cc ] or more of apparent density gravity is 
desirable. In especially all median-size. fields, it is more desirable that it is 0.65g/cc or more, and it is desirable that it is 
especially 0.7g/cc or more. Although an absolute value changes a little with measurement technique, it asks for apparent density 
gravity here by the tap method, and it is based on the formula of Kawakita. 

[0026] The mechanical-energy processing as used in the field of this invention controls a configuration, and belongs to trituration 
processing in an engineering unit operation utilizable for the particle design of trituration, classification, mixture, a granulation, a 
surface treatment, a reaction, etc. at the same time it reduces grain size so that the median-size ratio of the powder particle before 
and behind processing may become one or less. Trituration applies the force to the matter, decreases the size, and points out 
adjusting the particle size of the matter, particle size distribution, and restoration nature. Trituration processing is classified 
according to the kind of force of joining the matter, and a processing gestalt. Here, the kind of force is divided roughly into four, 
the force (impulse force) struck and broken, the force (compressive force) to crush, the force (grinding force) to mash, and the 
force (shearing force) to shave off. On the other hand, a processing gestalt is divided roughly into two, the bulk crushing which 
generates a crack and is made to spread inside a particle, and the surface grinding cutting off the particle front face. Bulk 
crushing advances with impulse force, compressive force, and shearing force, and surface grinding advances with the grinding 
force and shearing force. Trituration is the processing with which the kind of force applied to the object ground [ these ] and the 
processing gestalt were combined by various ratios. 

[0027] Although chemical reactions and cubical expansion, such as blasting, may be used in order to grind, as for a grinder etc., 
processing using a machinery is usually common. The trituration processing classified according to the combination of how to 
apply these force and a processing gestalt is properly used according to the purpose of the processing. The trituration processing 
used by this invention has the desirable processing to which the rate for which is not concerned with the existence of the bulk 
crushing on the way of advance of trituration, but surface treatment finally accounts is carried out highly. That is, although 
reduction in a median size cuts with the initial stage of trituration processing, after the stage advances to some extent, the 
processing to which the rate of change of a particle diameter becomes small, surface grinding advances conversely, and 
trituration advances from the front face of a processed material as the rough edge of the character is rounded off is desirable. Or 
weak surface grinding advances and the processing of grain size from which roundish [ the particle shape changed and wore ] is 
obtained is desirable with simultaneously regularity. 

[0028] In examination of this invention persons, when bulk crushing was performed positively, restoration nature did not 
improve, it is only that grain size decreases and a particle shape was not able to observe a big change in a configuration, either. 
This is considered because carbonaceous or the graphite particle used by this invention has the gestalt of the shape of the shape 
of a scale, and a scale, and a tabular. The graphite material which may come to hand industrially is the polycrystalline substance. 
However, since it aligns in a certain specific direction and is easy to exist, the microcrystal in material has a remarkable 
anisotropy in various kinds of properties too. Dynamic intensity is also one of the properties in which an anisotropy appears, and 
carbonaceous [ which has the gestalt of the shape of the shape of a scale and a scale and a tabular ], or a graphite particle shows a 
cleavage plain-gauze cone property in parallel with a base. Therefore, in order to reduce a particle diameter in the processing 
which performs bulk crushing positively, being accompanied by the cleavage, it is difficult to introduce a radius of circle into a 
particle shape. 

[0029] The median-size ratio before and behind processing has 1 or less and a desirable bird clapper, a granulation - **** - 
**** in a case, a median-size ratio becomes one or more, and apparent density gravity also rises However, returning to the 
state before the original processing in the process finally fabricated is expected enough, and the particulate matter by which the 
granulation was carried out does not have it. [ desirable ] Although it is important that surface grinding is performed in order to 
be able to take the angle of carbonaceous or a graphite particle and to introduce a radius of circle into a particle shape, selection 
of the equipment kind which for that processes, and ascertaining of the grindability force which the equipment has are important. 
It is that are selecting an equipment kind and the latter uses the limitation (trituration limitation) of the trituration force which 
exists for every equipment model according to the kind of trituration force of giving the former to a ground object. 
[0030] It is clear that the equipment model in which trituration advances with shearing force about selection of an equipment 
kind is effective at examination of artificers. As equipment which advances surface grinding, the equipment which uses 
trituration media, such as a ball mill, and a vibration mill, a medium stirrer mill, first is desirable. From these models, it is 
thought that the grinding force and trituration based on ****** are performed, and trituration which takes an angle can be 
performed. It is desirable like [ wet grinding ] dry grinding. If a concrete device name is mentioned as an example, the vibration 
mill by the center-ized ** machine Company, a ball mill and the mechano mill by the Okada elaborate Company, the medium 
stirrer mill the dry type and both for wet, etc. are mentioned. [ by Kurimoto /, Ltd. /, Ltd. ] Next, the model by which the 
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compressive force resulting from the speed difference of the container and taper which rotate between the tapers attached in the 
interior of the rotating container and a container as equipment which can perform surface grinding because a processing object 
passes, and shearing force are applied to a processing object is desirable. It is thought that it could be roundish of improvement 
in the restoration nature of fine particles since shearing force was equipment added strongly, although these equipments are 
equipment for composite-izing two or more sorts of fine particles, and performing the surface treatment of fine particles 
originally, and the particle was able to be made roundish. If a concrete device name is mentioned as an example, theta 
KOMPOSA by **** Machining Place company, the mechano fusion system by Hosokawa Micron [ CORP. ] CORP., etc. are 
mentioned. 

[0031] A trituration limitation is the lowest marginal field as a particle diameter to which the thing of the field of a particle 
diameter is pointed out and bulk crushing advances. That is, since a particle diameter becomes small, a probability of collision 
falls and the self- weight of a particle also becomes small, it is the thing of the particle-diameter field where big stress will not be 
generated in even if it collides, and bulk crushing will not advance. In this field, surface grinding is performed instead of bulk 
crushing, and the restoration nature of the fine particles after processing raises only restoration nature as a median size is not 
changed a lot. Although one trituration processing can also be performed in order to use this trituration limitation, it is desirable 
to feed into a processor again the trituration object which passed the processor. The equipment which furthermore contains the 
classifier style is also desirable. It is still more desirable from ensuring trituration of multiple times to connect a classifier style to 
a trituration processor and to circulate a processing object. It is 1 time or more, and the number of times of repeat processing is 
more desirable at 3 times or more, and especially its 4 times or more are desirable. A high-speed rotating type mill is a 
mechanical crusher which performs bulk crushing by originally combining impulse force, compressive force, and shearing force. 
Although desirable equipment conditions are conditions which press down impulse force and strengthen shearing force, it is 
repeating processing, and the particle-diameter field of a processing object reaches a trituration limitation peculiar to equipment, 
and surface grinding mainly comes to be performed. Or even if it uses the processor of a batch type and performs prolonged 
processing, the same effect can be acquired certainly and this is also still more desirable. 

[0032] It found out that it was possible to advance surface grinding also with the processor designed focusing on advancing bulk 
crushing if only this invention persons use a trituration limitation as a result of examination, and it was possible wholeheartedly 
to obtain the processing object with which restoration nature was improved. It is desirable to use the high-speed rotating type 
mill which consists of Rota rotated at high speed and the stator prepared in the circumference as such processing. It is more 
desirable to press down the rotational frequency of Rota low and to operate so that impulse force furthermore may not be added 
greatly. Furthermore, it is desirable to use it, attaching the blade of a tabular in Rota, and to leave the crevice more than fixed in 
Rota and the gap of a stator so that it may be hard to generate impact crushing. If a concrete device name is mentioned as an 
example, the fine mill by Japanese Pneumatic Industrial company, the turbo mill by Turbo Industrial company, etc. are 
mentioned. 

[0033] However, if the concept of a trituration limitation is used, no matter what kind [ equipment ] it may use, surface grinding 
will not advance and the processing roundish [ wore on the angle ] which improved will not necessarily be obtained, when 
having performed the processing which depends on a friction trituration type according to the term of the graphite of**** 
published from Industrial Technical Pin center,large in Showa 49, and "particulate-matter process technical collection", a 
graphite tends to become flat, and if fluid-energy type trituration performs, probably because friction of particles will increase, 
the angle of a particle was able to take ~ description that the thing of a roundish configuration is obtained is However, with a 
fluid energy type grinder, the fine particles in which restoration nature increased were not able to be obtained in [ which is the 
purpose particle diameter ] 10-50micro as a result of examination of artificers. Since the fluid energy type grinder makes it the 
trituration principle to give a shock to a particle in the air current near acoustic velocity, this is considered because the trituration 
force was too strong. 

[0034] As a result of this invention persons' advancing examination further, the mixed equipment which has specific structure 
found out that it was suitable as surface grinding equipment as equipment which can continue giving shearing force continuously 
to a processed material. As mixed equipment which has specific structure, two or more shape of a plow fixed to the interior by 
one shaft and the shaft and the paddle 0 f ******** Have the processing room which changed the phase and have been arranged, 
and the internal surface is formed in cylindrical [ which met the outermost line of rotation of a paddle ], and makes the crevice 
the minimum. Two or more paddles are arranged by the shaft orientations of a shaft, and screw type crack **** which rotates at 
high speed can mention further the mixed equipment of structure installed in one step or multi-stage to an equipment internal 
surface. [ one or more ] A processed material receives the compressive force to a wall surface by rotation of a paddle at the same 
time it receives shearing force by the screw type disintegrator. Although the structure of giving shearing force and compressive 
force is originally a mixer, it has the structure corresponding to the surface grinding mechanism considered that this invention 
persons are desirable. If a concrete device name is mentioned as an example, the rhe DIGE mixer by Matsusaka Research 
Institute, the plowshare mixer made from Pacific Ocean machine **, etc. are mentioned. 

[0035] It is desirable to perform heat treatment which raises crystallinity anew after the mechanical-energy processing 
above-mentioned [ the true density of the carbonaceous powder before processing ] when crystallinity is not so high at less than 
2.25. It is good to perform 2000 degrees C or more of 2500 degrees C or more of heat treatments above 2800 degrees C 
preferably. As for carbonaceous [ after processing of this invention ], or the median size of a graphite particle, it is desirable 
preferably that there are 10-35 micrometers in the range of 15-25 micrometers still more preferably especially 10-50 micrometers 
5-50 micrometers. The amount of fines of 10 micrometers or less is a volume criteria particle size distribution, is 25% or less, 
and is 12% or less still more preferably 14% or less still more preferably 17% or less preferably. The BET adsorption method 
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specific surface area of the graphite particle after processing is below 25.0m2/g more than 0.5m2/g, and is below 5.0m^/g more 
than 3.5m2/g still more preferably below 7.0m2/g more than 3.0m2/g more preferably [ more than 2.0m2/g / below 10.0m2/g ] 
preferably. As a method of aiming at coexistence of a grain particle diameter and a BET specific surface area, there is control of 
the specific surface area by classification operation. By performing fines removal by classification operation, specific surface 
area can be decreased effectively. Moreover, in the Raman spectrum analysis using Ar-ion-laser light, it is desirable in the range 
of 15 80- 1620cm- 1 that intensity-ratio R=IB/IA of Peak PB (peak intensity IB) is [ the full width at half maximum of the or more 
0.0 range of 0.5 or less and 1580-1 620cm- 1 ] one or less [ 26cm - ] at Peak PA (peak intensity IA) and the range of 
1350-1 370cm- 1. Moreover, as for the intensity ratio R of a Raman spectrum, 0.4 or less are more desirable, and 0.3 or less are 
the most desirable. As for the full width at half maximum of the range of 1580- 1620cm- 1, one or less [ 25cm - ] is more 
desirable, and one or less [ 24cm - ] is the most desirable. Moreover, as for the degree of mean-circle form for all particles (by 
the ratio which used the boundary length of a granular- structure product equivalent circle as the molecule, and made the 
denominator the boundary length of the picturized particle projection image, it is set to 1, so that a particle image is close to a 
perfect circle, and it becomes such a small value that it is carrying out convexo-concave one or a particle image is long and 
slender), what becomes 0.940 or more is desirable. Furthermore, that whose degree of 15 -micrometer limit mean-circle type 
which added the limit based on the particle size distribution by the projected area diameter so that it might be aimed only at the 
particle of 15 micrometers or more of median sizes is 0.850 or more is more desirable. In addition, it is the diameter with the 
projected area as the picturized particle image with the same projected area diameter of a circle (considerable circle), and 
circularity is the ratio which used the boundary length of a considerable circle as the molecule, and made the denominator the 
boundary length of the picturized particle projection image. 

[0036] After mixing with the organic compound which carbonizes carbonaceous [ after the aforementioned processing.], or a 
graphite particle according to a baking process, the double layer-structure carbon material in this invention baked-carbon-izes 
this organic compound, and is obtained. As an organic compound mixed with carbonaceous or a graphite particle, first as the 
organic substance which advances carbonization by the liquid phase Coal system heavy oil, such as a coal tar pitch from a soft 
pitch to a hard pitch, and a coal liquid, Petroleum system heavy oil, such as naphtha tar division-into-equal-parts solution system 
heavy oil which carries out a byproduction at the time of pyrolysis of direct-current system heavy oil, such as an asphaltene, a 
crude oil, naphtha, etc., Heat treatment pitches, such as an ethylene tar pitch obtained by heat-treating decomposition system 
heavy oil, FCC decantation oil, and the Ashland pitch, etc, can be used. Furthermore, matter, such as sulfur ring compounds, 
such as nitrogen ring compounds, such as aromatic hydrocarbons, such as substitution phenol resin, such as vinyl system 
macromolecules [, such as a polyvinyl chloride a polyvinyl acetate, a polyvinyl butyral and polyvinyl alcohol, ], 3-methyl phenol 
formaldehyde resin, 3, and 5-dimethylphenol formaldehyde resin, an acenaphthylene, a deca cyclene, and an anthracene, a 
phenazine, and an acridine, and a thiophene, is raised. Moreover, a thermosetting resin raw material like thermosetting resin, 
such as aromatic system polymer, such as chain-like vinyl resin, such as naturally-ocurring polymers, such as a cellulose, a 
polyvinylidene chloride, and a polyacrylonitrile, and a polyphenylene, a furfuryl alcohol resin, phenol-formaldehyde resin, and 
an imido resin, or furfuryl alcohol as the organic substance which advances carbonization etc. is raised with solid phase. 
Suitably, by choosing a solvent and carrying out dissolution dilution, these organic substance is made to adhere to the front face 
of a powder particle, and can be used if needed. 

[0037] Although the carbonaceous powder of the double layer structure which made the surface of a carbonaceous object form in 
the front face of a powder particle finally by usually heating what mixed the organic compound with carbonaceous [ this ] or the 
graphite particle in the invention in this application, obtaining an intermediate product, carbonization-calcinating and grinding 
after that is obtained The rate of the carbonaceous object of the organic compound origin in the carbonaceous powder of a 
double layer structure is adjusted so that it may become [ 50 or less % of the weight ] 2 % of the weight or more 10 or less % of 
the weight preferably especially 1% of the weight or more 15 or less % of the weight still more preferably 0.5% of the weight or 
more 25 or less % of the weight 0.1% of the weight or more. 

[0038] The manufacturing process for on the other hand obtaining the double layer carbonaceous object which the invention in 
this application requires is divided into the following four processes. 

The process which mixes an organic compound with the 1st process carbonaceous or a graphite particle using a mixer, a 
kneading machine, etc. of various marketing of a solvent if needed, and obtains mixture. 

The process which obtains the intermediate product which heated stirring the aforementioned mixture if needed [ 2nd process ], 
and removed the solvent. 

[0039] The process which heats the 3rd process aforementioned mixture or an intermediate product at 500 degrees C or more 
3000 degrees C or less under nitrogen gas, carbon dioxide gas, argon gas inert gas atmosphere, or a non-oxidizing atmosphere, 
and obtains the carbonization matter. 

[0040] The process which carries out [ processing / classification / trituration, a crack, ] fine-particles processing of the 4th 
process aforementioned carbonization matter if needed. These the in-process 2nd process and, and the 4th process can be 
skipped depending on the case, and the 4th process may be performed before the 3rd process. 

[0041] Moreover, as heat-treatment conditions for the 3rd process, heat history temperature conditions are important. Although 
the temperature minimum changes a little also with the kind of organic compound, and its heat histories, it is 500 degrees C or 
more usually 900 degrees C or more still more preferably 700 degrees C or more preferably. On the other hand, upper limit 
temperature can be raised to the temperature which does not have the structure order exceeding the crystal structure of 
carbonaceous or a graphite particle fundamentally. Therefore, as upper limit temperature of heat treatment, 3000 degrees C 
2500 degrees C or less ] or less 2800 degrees C or less are usually 1 500 degrees C or less especially preferably still more 
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preferably preferably. In such heat treatment conditions, a programming rate, a cooling rate, heat treatment time, etc. can be 
arbitrarily set up according to the purpose. Moreover, after heat-treating in a low-temperature field comparatively, a temperature 
up can also be carried out to predetermined temperature. In addition, one set or two or more sets are sufficient as the reaction 
machine used for this process also at a batch process or continuous system again. 

[0042] 5-70 micrometers of 10-40 micrometers of volume criteria median sizes of the double layer-structure carbon material of 
this invention are 15-30 micrometers especially preferably preferably. Preferably the specific surface area measured using the 
BET adsorption method of double layer-structure ********** by the invention in this application l-10m2/g, Furthermore, it is 
preferably desirable l-4m2/g and to go into the range of l-3m2/g preferably especially. Again the double layer-structure 
carbonaceous object of the invention in this application In the diffraction diagram of the Raman spectrum analysis using the 
Ar-ion-laser light of wavelength 5145cm-l, and the X-ray wide angle diffraction which made CuK alpha rays the line source, it is 
desirable not to exceed the degree of crystallinity of the carbonaceous or the graphite particle used as a nucleus. In addition, 
unless it refuses especially, a spectrum and a peak are the Raman spectrums by the following conditions. That is, it is Peak PB 
(peak intensity IB) at the range of 1580-1620cm-l in Peak PA (peak intensity IA) and the range of 1350-1370cm-l. As a 
concrete numeric value, it depends 1.0 or less 0.01 or more preferably, and is 0.1 or more and 0.6 or less still more preferably 
0.8 or less 0.05 or more preferably. Moreover, although apparent density gravity improves further rather than the nucleus 
graphite material used by carbon covering, it is desirable to control in the range of 0.7 to 1.2 g/cc. As for the degree of 
mean-circle form for all particles, what becomes large is more desirable than 0.940 before the formation of a double layer 
structure. Furthermore, what becomes larger [ the degree of 15 micrometer limit mean-circle type which added the limit based on 
the particle size distribution by the projected area diameter so that it might be aimed only at the particle of 15 micrometers or 
more of median sizes ] than 0.850 before the formation of a double layer structure is more desirable. It has the effect which 
double layer-structure-ization improves further the apparent density gravity of the mechanical-energy processing object used as a 
nucleus, and introduces the further radius of circle into the configuration. 

[0043] The electrode for non-drainage system rechargeable batteries of this invention adds a binder, a solvent, etc. to 
carbonaceous [ after processing ], or a graphite particle, makes them the shape of a slurry, and uses a slurry as an electrode by 
applying and drying at the substrate of metal charge collectors, such as copper foil. Moreover, this electrode material can also be 
fabricated by methods, such as roll forming and compression molding, in the configuration of an electrode as it is. A solvent is 
received as a binder which can be used for the above-mentioned purpose. Stable polyethylene, Polypropylene, a polyethylene 
terephthalate, an aromatic polyamide, Resin system macromolecules, such as a cellulose, styrene-butadiene rubber, polyisoprene 
rubber, Rubber-like macromolecules, such as butadiene rubber and ethylene-propylene rubber, a styrene butadiene styrene block 
copolymer, The hydrogenation object, a styrene ethylene Butadiene Styrene, a styrene isoprene styrene block copolymer, 
Thermoplastic -elastomer-like macromolecules, such as the hydrogenation object, a syndiotactic 12-polybutadiene, Elasticity 
resin-like macromolecules, such as an ethylene vinylacetate copolymer, and a propylene, a-olefin (carbon numbers 2-12) 
copolymer, The macromolecule constituent which has the ion conductivity of fluorine system macromolecules, such as a 
polyvinylidene fluoride, a polytetrafluoroethylene, and a polytetrafluoroethylene ethylene copolymer, alkali-metal ion, especially 
a lithium ion is mentioned. As a macromolecule which has the above-mentioned ion conductivity Polyether system high 
molecular compounds, such as a polyethylene oxide and a polypropylene oxide, The bridge formation withers-height molecule of 
a polyether compound, a polyepichlorohydrin, poly force FAZEN, A polysiloxane, a polyvinyl pyrrolidone, poly vinylidene 
carbonate, The system which compounded lithium salt or the alkali-metal salt which makes a lithium a subject with high 
molecular compounds, such as a polyacrylonitrile Or the system which blended with this the organic compound which has high 
dielectric constants, such as a propylene carbonate, an ethylene carbonate, and g-butyrolactone, and the organic compound of 
hypoviscosity, such as straight chain-like carbonate, can be used. 10 to 5 or more S/cm of ion conductivity in such a room 
temperature of an ion conductivity macromolecule constituent are 10 to 3 or more S/cm more preferably. 
[0044] Various kinds of gestalten can be taken as a mixed form of the carbonaceous object used for this invention, and the 
above-mentioned binder. That is, the gestalt which both particle mixed, the gestalt mixed in the form where a fibrous binder 
becomes entangled with the particle of a carbonaceous object, or the gestalt with which the layer of a binder adhered to the 
particle front face of a carbonaceous object is mentioned. The mixed rate of a carbonaceous object and the above-mentioned 
binder is 0.5-10 % of the weight more preferably 0.1 to 30% of the weight to a carbonaceous object. When the binder of the 
amount beyond this is added, the internal resistance of an electrode becomes large and is inferior to the binding property of a 
charge collector and carbonaceous fine particles in the amount not more than this preferably. 

[0045] The capacity per unit volume of a cell can be pulled out ** size by making more greatly than 1.2 or less into 1.6 density 
(it being called plate density below) of the active material layer on the electrode fabricated by methods, such as roll forming and 
compression molding, at this time, without spoiling efficient electric discharge and a low-temperature property by carrying out to 
1.5 or less [ 1.3 or more ] more preferably. Thus, the cell which constituted the metal chalcogenide type positive electrode and 
carbonate system solvent the created negative electrode and for the lithium ion batteries usually used combining the organic 
electrolytic solution made into a subject should have a large capacity, the irreversible capacity accepted in an initial cycle should 
be small, the shelf life and reliability of a cell in the neglect under an elevated temperature should be high, and it should excel in 
the efficient electric discharge property and the electric discharge property in low temperature extremely. However, about 
selection of a required member, restrictions are not prepared at all on cell composition, such as a positive electrode and the 
electrolytic solution. 
[0046] 

[Example] Next, although an example explains this invention still in detail, this invention is not limited at all by these examples. 
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(Measuring method) 

(1) About one cc of 2vol% solution of polyoxyethylene (20) sorbitan monolaurate was used for the volume criteria 
mean-particle-diameter surfactant, this was beforehand mixed to carbonaceous powder, and the volume criteria mean particle 
diameter (median size) was measured by making ion exchange water into a dispersion medium after an appropriate time with the 
laser diffraction formula particle-size-distribution plan "LA-700" by Horiba, Ltd. 
[0047] (2) Apparent density gravity (tap density) 

After using the screen of 300 micrometers of openings, dropping fine particles in the 20 cc tapping cell and filling up with a cell 
to the limit, to the screen which a sample penetrates using the Seishin Enterprise Milling volume density measuring instrument 
"tap DIN sir KYT-3000", tapping which is 10mm of stroke length was performed 1000 times, and the apparent density gravity at 
that time was measured to it. 

(3) BET specific surface area measurement Ohkurariken CO., LTD. make - AMS-8000 - using ~ as predrying - 350 degrees C 
After heating and pouring nitrogen gas for 1 5 minutes, it measured by the one BET method by nitrogen gas adsorption. 
[0048] (4) 0.1% solution of true-density measurement surfactants was used, and it measured by the liquid phase substitution 
method by the pycnometer, 

(5) To the X diffraction sample, about 15% of X-ray standard high-purity-silicon powder was added, it mixed, the sample cell 
was stuffed, and the CuK alpha rays monochrome-ized with the graphite monochromator were made into the line source, and by 
the reflective formula differential-gear RAKUTO meter method, the wide angle X diffraction curve was measured and it asked 
for the distance between layers (d002), and microcrystal size (Lc) using the **** method. 

[0049] (6) the Raman assay-date book - a spectrum - shrine make - the Raman spectrum analysis using Ar-ion-laser light with 
a wavelength of 514.5nm using NR-1800 - setting - the intensity IA of the peak PA of a near [ 1580cm-l ], and the intensity IB 
of the peak PB of the range of 1360cm- 1 - measuring the ratio of the intensity ~ the full width at half maximum of R=IB/IA 
and a near [ 1 580cm- 1 ] was measured It measured by rotating a cell in a field perpendicular to a laser beam, having filled up the 
cell with the thing of a powder state by natural fall, and irradiating a laser beam on the sample front face in a cell in manufacture 
of a sample. 

[0050] (7) The flow formula particle image analysis apparatus "FPIA-1000" by the measurement **** medical use electronic 
company of circularity was used, and measurement of the particle size distribution by the projected area diameter and calculation 
of circularity were performed. Ion exchange water was used for the dispersion medium, and polyoxyethylene (20) sorbitan 
monolaurate was used for the surfactant. First, after asking for the degree of mean-circle form to all particles, the degree of 
15-micrometer limit mean-circle type was computed by having added the limit based on the particle size distribution by the 
projected area diameter, so that it might be aimed only at the particle of 15 micrometers or more of median sizes. In addition, it 
is the diameter with the projected area as the picturized particle image with the same projected area diameter of a circle 
(considerable circle), and circularity is the ratio which used the boundary length of a considerable circle as the molecule, and 
made the denominator the boundary length of the picturized particle projection image. 

[0051] (8) What added the dimethylacetamide solution of a polyvinylidene fluoride (PVdF) to creation electrode-material sample 
5g of eight to electric capacity measurement 1 half cell by the half cell 10% of the weight by solid-content conversion was 
stirred, and the slurry was obtained. This slurry was applied on copper foil by the doctor blade method, and predrying was 
performed at 80 degrees C. After making it stuck by pressure so that plate density may furthermore become 1 .3g [/cc ] order, it 
pierced with a diameter of 15.4mm in the shape of a disk, reduced pressure drying was carried out at 1 10 degrees C, and it 
considered as the electrode. After an appropriate time, after an appropriate time, the coin cell which the electrode and the lithium 
metal electrode were made to counter focusing on the separator into which the electrolytic solution was infiltrated was created, 
and the charge and discharge test was performed. What dissolved the lithium perchlorate in the solvent which mixed ethylene 
carbonate and diethyl carbonate by the ratio of the weight ratio 1 : 1 at a rate of 1 .5 mols/1. as the electrolytic solution was used. 
[0052] 8-2) The measurement charge and discharge test of electric capacity set current value of 0.2mA and high 
charge-and-discharge speed to 7mA for the current value of low charge-and-discharge speed, it charged until the potential 
difference between two electrodes was set to 0V, respectively, and it discharged until it was set to 1.5 V. The service capacity of 
5 cycle eye was used for the electric capacity which measures carbonaceous degree of crystallinity. 0. The ratio which used 
capacity in 0.7mA as the molecule for the capacity in 2 mA at the denominator was made into the index of quick 
charge/discharge capability. In addition, the non-pressed plate was used for comparison of degree of crystallinity, and the plate 
after press processing was used for evaluation after mechanical-energy processing. 

[0053] (Selection of the raw material before processing) The raw material before trituration was chosen with X diffraction 
measurement, a Raman spectroscopy, and electrochemical capacity. Consequently, two sorts of Sri Lanka natural graphites from 
which two sorts of petroleum system artificial graphites from which particle size differs, and particle size differ were chosen. The 
raw material used for examination was arranged in the attached table 1 . 
[0054] (Mechanical-energy processing) 

1) Use the pot mill for research by the example 1 center-ized ** machine Company, and be in a 3.61. cylindrical trituration pot. 
0.5kg of the stainless steel balls with a diameter of 5mm and the natural-graphite powder A which are trituration media were 
thrown in, and trituration processing was performed by 80rpm for 24 hours. A result is shown in an attached table 2 and Table 3. 

2) Use the phi 200 type batch-type dry type stirrer mill by example 2 Kurimoto [, Ltd. ], Ltd. Alumina balls with a diameter of 
2mm which is trituration media, and artificial-graphite powder B0.3kg were supplied, and trituration processing was performed 
for 25 minutes by 480rpm. the ratio of Raman spectrum intensity - the full width at half maximum of the R value of a near [ 0. 1 9 
and 1 580cm- 1 ] was 22.2cm- 1 The result of others is shown in an attached table 2 and Table 3. 
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[0055] 3) The T-400 type turbo mill (4J type) by the Example 3 turbo industrial company was used, the rotor was rotated by 
3600rpm, and it ground by supplying a processing object by 150 kg/hr in a screw feeder. The particle size of the collected 
trituration object was not changing a lot. Choke crushing of a trituration object was performed in order to perform surface 
grinding using the trituration limitation. A total of four processings was performed to the same processing object. A result is 
shown in an attached table 2 and Table 3. 

[0056] 4) M20 type rhe DIGE mixer (201. of content volume) by the Example 4 pine baud company was used, 4.0kg of 

natural-graphite powder B was thrown in, the paddle for churning was rotated by 3000rpm, and 230rpm and the chopper for a 

crack were agitated for 150 minutes, the ratio of Raman spectrum intensity — the full width at half maximum of the R value of a 

near [ 0.22 and 1580cm-l ] was 21.3cm-l The result of others is shown in an attached table 2 and Table 3. 

5) The FKM-130D type rhe DIGE mixer (1301. of content volume) by the Example 5 pine baud company was used, 50kg of 

artificial-graphite powder B was thrown in, the paddle for churning was rotated by 3600rpm, and 140rpm and the chopper for a 

crack were agitated for 30 minutes, the ratio of Raman spectrum intensity - the full width at half maximum of the R value of a 

near [ 0.25 and 1580cm-l ] was 21.8cm-l The result of others is shown in an attached table 2 and Table 3. 

[0057] 6) It agitated for 60 minutes from the same equipment conditions as example 6 example 5, and the raw material. A result 

is shown in an attached table 2 and Table 3. 

7) It agitated for 150 minutes from the same equipment conditions as example 7 example 5, and the raw material, the ratio of 
Raman spectrum intensity - the full width at half maximum of the R value of a near [ 0.29 and 1580cm-l ] was 22.4cm-l The 
result of others is shown in an attached table 2 and Table 3. 

8) The processing object obtained in the example 3 was agitated for 90 minutes from the same equipment conditions as example 
8 example 5, and the raw material. A result is shown in an attached table 2 and Table 3. 

[0058] 9) an example -- the AM[ by 9 Hosokawa Micron / CORP. / CORP. ]-80 female-mold mechano fusion system (diameter 
of 800mm of a pulverization chamber) was used, 7kg of artificial-graphite powder A was thrown in, the pulverization chamber 
was rotated by 500rpm, and it operated for 30 minutes the ratio of Raman spectrum intensity -- the full width at half maximum of 
the R value of a near [ 0.35 and 1580cm-l ] was 23.5cm-l The result of others is shown in an attached table 2 and Table 3. 
10) an example - the AM[ by 10 Hosokawa Micron / CORP. / CORP. ]-80 female-mold mechano fusion system (diameter of 
800mm of a pulverization chamber) was used, 7kg of artificial-graphite powder A was thrown in, the pulverization chamber was 
rotated by 500rpm, and it operated for 30 minutes the ratio of Raman spectrum intensity - the full width at half maximum of the 
R value of a near [ 0.27 and 1580cm-l ] was 22.3cm-l The result of others is shown in an attached table 2 and Table 3. 
[0059] 1 1) an example 1 1 - the AM[ by Hosokawa Micron / CORP. / CORP. ]-20FS type mechano fusion system (diameter of 
200mm of a pulverization chamber) was used, 1kg of ceramic balls with 30g and a diameter of 0.5mm was thrown in for the 
artificial-graphite powder B, the pulverization chamber was rotated by 450rpm, and it operated for 30 minutes the ratio of 
Raman spectrum intensity - the full width at half maximum of the R value of a near [ 0.49 and 1 580cm- 1 ] was 25.8cm- 1 The 
result of others is shown in an attached table 2 and Table 3. 

12) The make theta composer (content volume 50L) by the example 12 **** machining place company is used, 10kg of artificial 
graphites B is supplied, the vessel was rotated by 20rpm, the rotor was rotated by 400rpm, and it operated for 30 minutes. A 
result is shown in an attached table 2 and Table 3. 

[0060] 13) 4kg of processing objects and petroleum system tar 1kg obtained in the example 13 example 2 were mixed by the 
batch-type kneader who has a sigma type blade, then, nitrogen atmosphere - up to 700 degrees C - a temperature up ~ carrying 
out » detarring processing -- carrying out - after an appropriate time ~ 1200 degrees C up to - it heat-treated The obtained heat 
treatment object was cracked in the pin mill, classification processing was performed and, finally the double layer-structure 
carbonaceous object particle was obtained in order to remove coarse grain. A result is shown in an attached table 4 and Table 5. 
14) The same processing as an example 13 was performed using the processing object obtained in the example 14 example 3. A 
result is shown in an attached table 4 and Table 5. 

[0061] 15) The same processing as an example 13 was performed using the processing object obtained in the example 15 
example 4. A result is shown in an attached table 4 and Table 5. 

16) 3kg of processing objects and petroleum system tar 7kg obtained in the example 16 example 5 were mixed by the batch-type 
kneader who has a sigma type blade, then, nitrogen atmosphere - up to 700 degrees C ~ a temperature up - carrying out - 
detarring processing -- carrying out - after an appropriate time ~ 1200 degrees C up to » it heat-treated The obtained heat 
treatment object was cracked in the pin mill, classification processing was performed and, finally the double layer-structure 
carbonaceous object particle was obtained in order to remove coarse grain. A result is shown in an attached table 4 and Table 5. 
[0062] 17) comparison KTMby example 1 Kawasaki Heavy Industries [, Ltd. ], Ltd.OZ type creep TRON was used, the 
artificial-graphite powder A was supplied by 17 kg/hr, the rotor was rotated by 9000rpm, and it operated A result is shown in an 
attached table 2 and Table 3. 

18) the example 2 of comparison - the FM[ by the Japanese pneumatic industrial company ]-300S type fine mill was used, the 
artificial-graphite powder A was supplied by 40 kg/hr, the rotor was rotated by 3000rpm, and it operated A result is shown in an 
attached table 2 and Table 3. 

[0063] 19) The T-400 type turbo mill (4 J type) by the Example of Comparison 3 turbo industrial company was used, the rotor 
was rotated by 3600rpm, and it ground by supplying a processing object by 150 kg/hr in a screw feeder. A result is shown in an 
attached table 2 and Table 3. 

20) The ACM PARUPE riser by example of comparison 4 Hosokawa Micron [ CORP. ] CORP. 10 type was used, the 
artificial-graphite powder B was supplied by 50 kg/hr, and it processed by rotating trituration feather by 7000rpm. A result is 
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4, 



shown in an attached table 2 and Table 3. 

[0064] 21) INM[ by example of comparison 5 Hosokawa Micron / CORP. / CORP. ]-30 type INOMAIZA was used, the 
artificial-graphite powder B was supplied by 190 kg/hr, and it processed by rotating trituration feather by 5000rpm. A result is 
shown in an attached table 2 and Table 3. 

22) example of comparison 6 Japan pneumatic - the IDS[ by the industrial company ]-2UR type collision board type jet mill was 
used, and it ground by supplying the artificial-graphite powder B by 30 kg/hr the ratio of Raman spectrum intensity - the full 
width at half maximum of the R value of a near [0.81 and 15 80cm- 1 ] was 28.2cm- 1 The result of others is shown in an attached 
table 2 and Table 3. 

23) example of comparison 7 Hosokawa Micron [ CORP. ] CORP. make - counter jet mill 200AFG (it grinds by contact of a 
fluid bed formula, powder, and powder) was used, and it ground by supplying the artificial-graphite powder A by 75 kg/hr the 
ratio of Raman spectrum intensity -- the full width at half maximum of the R value of a near [ 0.67 and 1580cm- 1 ] was 26.5cm-l 
The result of others is shown in an attached table 2 and Table 3. « * y 
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[0070] 

[Effect of the Invention] Thus, the cell which constituted the metal chalcogenide type positive electrode and carbonate system 
solvent the negative electrode obtained by this invention and for the lithium ion batteries usually used combining the organic 
electrolytic solution made into a subject should have a large capacity, the irreversible capacity accepted in an initial cycle should 
be small, the shelf life and reliability of a cell in the neglect under an elevated temperature should be high, and it should excel in 
the efficient electric discharge property and the electric discharge property in low temperature extremely. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode for non-drainage system rechargeable batteries characterized by including carbonaceous [ which 
performed mechanical-energy processing so that the median-size ratio before and behind 1 . 1 or more and processing might 
become one or less about the apparent-density-gravity ratio before and behind processing ], or a graphite particle. 
[Claim 2] The electrode for non-drainage system rechargeable^batteries according to claim 1 to which distance between layers of 
carbonaceous [ before processing ] or a graphite particle (d002) is characterized by 0.34nm or less and microcrystal size (Lc) 
being [ 30nm or more and true density ] 2.25g/cc or more. 

[Claim 3] The electrode for non-drainage system rechargeable batteries according to claim 1 or 2 which the R value whose BET 
adsorption method specific surface area carbonaceous [ after processing ] or the median size of a graphite particle is 5-50 
micrometers, and is the peak intensity ratio of 1360cm-l to the peak intensity of 1580cm- 1 in below 25m2/g and an Ar-ion-laser 
Raman spectrum is 0.5 or less, and is characterized by for the 1 580cm- 1 full width at half maximum being one or less [ 26cm - ], 
and apparent density gravity being 0.5g/cc or more. 

[Claim 4] The electrode for non-drainage system rechargeable batteries characterized by including the double layer-structure 
carbon material which carbonized this organic compound after mixing carbonaceous [ after processing according to claim 1 to 3 
], or a graphite particle with an organic compound. 



[Translation done.] 
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0 . 7 g/c cULhTftfti kiWcffi U>. .1 -IT" 

v * ? £jw«f«ti , acetic ± o ffi*f fia^ns: i> 

#\ * •/ rffit J: 0 jRatot t> COT* 0 . Jl Mfc^Sfc:*-? 

c o o 2 6 ] fcSMH-ci,^ . jj^w^/ix-mmk 
t± . ^aM«i7)^*e^ <?)^ V*r y^it # 1 t =& & 

cox-fc*). *BL iili. SJaffiMt. 

Sfcfc; fcfcSW&a , ffLo^-f-^ (Eft 

*) , (SBMj) s fJDtl.^ (SM) 

iznthtihiwmm.. wmmtf. 

coin £ * fc 3!JXfIJgM.coffl^-^ ^-p^SI S it 4 
»ffl-CJB^^Si9«*!Ht (±, »<Ojiffj£±T*<Ott 

mmmx'\$. xi/Tv&ww&tf&^hbK Scorns 
tixhkoiz Lxmmrmx-thmmtjz lw hh 

[0028] *%W#*>oS!itr{i. #BH&»*8ffito 
3S»tt*«i*i±*-f, a^F^ttift^ 

-r xtfvtr iwv. mmz-xz wMt&wmti z t 
iwiUBWtM 1 **. «tt<oj»#-f 

ttA*T*4. L0»U *m+<0«bftlWi. *>4«rjg*> 



( 5 ) ttBH 1 10-3349 1 5 

8 

&?»e2lA£3SA-r6 i t till Lv\ 
[0029] >mm.<?)X iS7 y&Uti* . lttTtfth 
Z t tfftt L \ \ mktfii £ X ^ h m^\±X =JT yffik 
if 1 JSLbt =5r 0 . tto%Jrtffi9li>±M--th . L^L. 

mm h v Mtmmmni-commiix . m^mmzAfr 
*\ ^co^twi^ffagsffl^coast^fogaio 

mm) zwa-t&zk-c&i. 
[0030] mmmmcommzmtxn. mwmzx o 
mwmitmmmmmhxhhz t *«: »^»^ 

KtL-ctt. *-r. mams 

w®mzmtt>tihmmt>m±iw ^ti^m 

mt'ftoKtb<Dmw.x'foz>£i\ mviifi6L< mhmm 
xfo&tcMz. ¥M<7)3t,tmoft±.. -ttcfo-hm-iz-K 

40 aScO^*y7i->-'3 >yXfA^Wflf ^>ii|> 0 

[0031] vtmsmtn. 

SWffiTU ffi : F<oaat/J^<**Jt«>, ®5?LTt 

immztxhi. zommxte. m®mzKh 
T>m±*<ytttc^£*iz. ftimcoz-zfaizit 

50 ff£4*«, ^lI^gSriBSL/c^^^SrlftA'yfifflSISt 
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9 

mmi>mu\ ^mmmm^mmmizmmi 
x. ymmmmz^tzbu. immwmzmmiz 

■flZbfrh, mziftt U>. tlOilLMUSEBWi. 1 

m^mma, mmm^fMrnrnzmmt. mm® 10 

[0032] «g«©f«tS*. *>*i, 
*"Tffi"C* "5 , ^E«tt«0ttfi S ix Jt i » 4 i 1 36* 

vf7?Il (1*) JilS^r-f 

(1*) SJ!fl*-tf$7l/fc£0W4>*i4. 

[00 3 3] U»U »iWllfttv^«fca:Sr*iJffl-f*i 
Ji\ ofrfcSSaHlSrfflvvck, «&WitffU ft 30 

tmi^v\ (1*) fflnaflf-fe>'^-*^Baw4 9^c 

m±<D®mmt h . * j t titz a& ^ 

S^^k^j^&ft&fc^fiafitfas. L*»U SKI! 
WaffS?** 1 0-5 OuWmWi.* ^Utt^K* 

[0034] *»t»#*>li. MC8@f £»tf>fciS||. I? 
b LX . ^<Dffijt£#^&*Sl^B^\ £iB&it3gB 
3>&&gSfc l/tfi. fiSHc 1 -v 7hi^7h 



WB3¥ 1 0-3349 1 5 
1 0 

' t F 1M» W&Mb!M& lz? a -5 P3 flffi S ft* ORB 

tLWSttiili'. t&SSiPf (ft) WAtnv-T4 
[0035] »mcOK«K©*<7)S^a^ 2.25* 

z t mit u\ tmwffii i < « 2 0 0 ccm. 

J:0#4L<(i2 5OO'CW±. ftiff* L<{±2 8 0 
O'CliLhTIf o (OifiX v \ *«W<0«iaaoK3R«* 4 
V^i'aWi^O^xT^Si. 5-5 O^rn, #4L 
<ii. 10-50^m, MtCif^t<(±l 0-3 5w 
Wtl 5-2 5 w m^Klt fiS i t i LU. 

io/xmiaT<?5«Mwu±, «s«»s^g^-r\ 2 5 

%aTTfo 0. . #4 L< U 1 7 %J31T, JgCif 4 L< 
(il4%UT. i l 9MtcfftL<iil 2%aT"?t>&. 
MSf^HJg^^cOBETffiJt^ffiSti, 0. 5m2 
/gW±25. OrnVstlTT* 1 ?, ff4L<«2. 
Ora'/giaiO. OmVgHT. J: , 5»*L<{i 
3. 0mVsW±7. OmVgfilT. 5ltCjfitL<«i 
3. 5m«/gtLh5. OmVglilTtJil.. Sfiffl 
t b ETib«ffiacoili:Srill»75ffii: LT , 

<t i) jtSHBS^MMw** ft * . ftmmnz x h 

fto z 1 1\ itmmm^mmzm-^^h zttfx-z 

^ YiWtmzH^X 158 0-1620cm-l<7)fE 
Hth-^PA (h'-^^gl A) fcil^l 3 5 0-1 
37 0cm-'i7)jEffl(Ct°-^PB ( t°-?3£S I B ) O 
3SJSJtR= I B/I A#0. 0J3l±0. 5OT. 158 
0-1 6 2 0 cm- 1 CDSm<Vt'-7cr>mi£Q&tf2 6cm 

emmtRito. 4ttTtf£mti<. o. 3W 

ftijffiL^. 1 5 8 0-1 6 2 0cm-i£9«)t- 
^ WMU42 5cm-imWct Off 4 L< , 24cm-' 

n^mimmmm^mb ifciwt. s^#*^n 

Lt^SJJfc'^^fiC^S) «0. 94 0Jy±fc^4 
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1 1 

x -j jDi'fc 1 5 ummm^^mm^o . 8 5 

[0036] *%.mzmz>MJ§ffi&mmmm. ma 
mmn ixmtn. mm & \> ^mmnm- t ?i 

^*-/Hf-y*\ 5*m«^5ft^a«», 7*7 

f t -y f-* kmm t7ffSfflui,;iA'tis„ $ 
^ k 3 x /-a- 7 t^AWft b'fflli, 

3. 5-xV^7x/-/l/7*;PAr;pTt HSIfll^ 

v. t> hy *>%k'cD3T%mmbm. -? 

79 u i^y^t'commm-it^m. x y&tvM * 

if <0»K t'^MSfli. jtf'J 7 x— U y^<^#ft^sK 'J 

zti^co^mmzsmizmtx . mmmzmiRL 
xmrnxttz z t izi o . ofaBfcf»$ 

[0037] *mmmz&^xi±. 

tt**<^*»ft:^fti*oft3M«OM-&tt 5 0 M% 

felT 0 . 1 mfi%W±, iT& L<{±2 5 fifi%£TF 0 . 

5£*%ja±. hi«l<i4i 5aa%iyTifi4% 

[0038]-*, W.^co^*>|.^^}|«a^# 
SB 118 

xtmt zm*comR<r)&-&m&mmms:m^x m& 



( 7 ) 1 0-3349 1 5 

1 2 

[0 0 39]353Ig 

mffiS^Xtt'WtRMf*. g*^. jJSStf*. 7;P 

Tt- 500 °cw± 3000 mrtM L . 

10 [0 04 0] 3S4Ifi 

mimimnz&mzmtxfm, w». #««yi$r 

[ 0 0 4 1 ] * fe, S3XS«tDSW0®fefri: LTl±. 

O'CULk. ff* L<t47 0 0 < 'Cai±. M«f^L<{±9 
0 0 o ca±T'S>S„ ±HSJg(i«*Wtc^*«J) 

BEfcLTti. a»3 0 0 0iCJJlTs ff4L<{i28 0 0 
"ClilT, 3gOff£ L< 142 5 0 0'COT. ftfcff* L< 
{41 50 0*COTT*l.. ZCOJ: o&Mmfkt¥£tS» 

x. mas&Bt. <$&m%. &mmr£\% msmzmt 

30 [0042] *^HJ^a^fl|jtK«™(4. 

> ; 'ryfl* 1 5'-7 0//m, ft£L<iil OMO^m, 

«{4eiL<(41-l Om'/g. Mt«F4L<{il~ 

{4. iS*5 14 5cm- 1 ?)7/P:fW;*>'l'-1f-3fc£ 

xmfcftmnmmizti^x . ut^sftsMt&sv^ 

ZkmzXly-zyx^fhil-X'foh. i-ftb-h. 158 
0-1 6 2 0cm-'colijBltt°-^PA (h°-^3$JKI 
A) HXlfl 3 5 0-1 370cm-'O^Blt3h-^P 
B (f-7MlB) X'foh. gfamm&k LT14, 
#4L<{40. 0 1I3UL. 1. 0OT. i0i?4L<«4 
0. 05JJI±. 0. 8OT. S«?4L<(40. 1W 
±. 0. 4fe, £3&>W«UK3R»afc: 

J: OttfflLfefliflStfBWWJ: 0t»55*cr6Uh^**«. 0. 7 
50 -1. 2g/cc«0KfflCIMfll-f4£fca < HiU\ £ 
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1 3 

a? ztfmtt tz^vmmmmm mo 0.94 

OJ9:*#<$:ftk<o#jff*U\ St. Rfflifl^J: 
R$*fc»lfll3frft:W*)0. 8 5 0J:9*#<&ftt>cO 

[00433 *»H^Mc»n»«f6ffl»ffiU, *0Sf£ 
^7U-5r« • S3&-fft .It f-ft. fg 

»o»ttfc^i-s zthx-zh. iMicomx-mmx 
zimmmtLxtz. mmzttLx ! £fe&. tfyxf-u 

>\ ^ijrntuy, /■Kyxf-wy-ri'T'^u-K 5r 

a, xf-i/y • 7°oh°u>-3'^^03-AttE^- J f , xf- 

MMIm^s. , x+vy ■ xf-i^y • r^iv • .xf-u- 
yg&^fo, xi-vv • Av-j°vv ■ xT-vyy'u y? 

*JH\ l/Vl/Jt 9 91--/ 9 i/^y . Xf- 
r h^/M-ox^-u-y • xf-ky^S-^Hc^^ 

-f * yfs&tt£*-r ft m^m&mmfhixi . ±ie 

* * ^ K , # 'J 7*D £U ytf* m<D#V x~f 

^rfy. *y t'-^trny yy. ^'Jt-ijf^-*' 
*- K *y7?yn-hy;Mgco^SML£ft£. 'J 

. fcft^te.lftt.gHgrnevy, m 

SrE^Wtfteffl^ftifctfTSft. ifJK^r. -f;fy 

£l<(il 0- s S/cmtti, =t9ff*L<{±10- 3 S 
/cm Jilt?* ft. 

[0044] ^mzm^hmmnstot ±.m^mmt 
nwt&m&i LT(i. zmnmrnz t&zt &x-% ft . 

mcomifwMm^^wf-^m^m ttzwm& t^m? 



{ 8 ) ftffl¥ 10-334915 

1 4 

ftfcttU *FiL<«0.1~30SS%. «tO*fiL< 
«. 0.5-~10Jfc»%T'£>ft. £*Ua±tf>fttf>J&*JW£i6 

jirtft 1 , mfiwrtsffiisa*:*^ #*l<$: 
ft. 

[0 04 5 3 <ron*n-;l«. E«ff^^ffiT-fi£ 

Jt)*l. 2J:9*#<1. 6J2TR:-fft£i:fcJ:9. 
J9#iL<lil. 3JJUL1. 5OTfrftitt«fc , 3 

10 ft^*ft*^{g?s^tt ?zttc< nm<oM&tm 

ucwmt. mw4?Mzm>hixh 
^^mm.m^ < . m'&Txcommzmimm^ 

mimm^mzm^>xmtitz tcottizt ^t* 

ft. fc^L, iEffi, Wira*0«ffl«jaLb^Bir«BWO 
20 aiKtovS-CttW^MWSriftttft icDTIi^u. 
[00463 

ft*\ *mil*ztit>V)mtzi'>x%A,e>1Bi%Zti&i> 
( 1 ) 

flffiSttlffltesK'Jji-* Soif-vy (20) V)U\z9y^ 
yy^U-hcr>2vo 1 %*»fS«rWl c cfflv\ Clil 

30 WmtlX. WMttiU-f-@|lf«^ 
It r LA-700j i/ZX , *SiW«l (^y'7> 

[00473 (2) J,*»{tffifi 77«) 

(tt) -t^f ^y^Ra»»fl5afsas« . y r^y^ 

- K YT - 3 0 0 0 j imi\ ■V>7/WiS&thB 
fcli. gia#3 0 0xxmi7)H$:fJfflL. 20cc«0^y 

\k. XY-a-9§z\ Ommco^ y f >-7"Sr 1 OOOEfi 

40 (3 ) BETJt«ffi«!lS 

;MMH9fa»AMS-80 0 0S:fl§ir\ ^flWaiftfc Lt 
3 5 0'C 1 5W£mMt>xmUdk, fi 

*^«3ttc J: ft B E T l jftffifc: J: Lfc. 
[00483 (4) K£«g 
f«!0. l%7K^ffi^f£fflL- h^y^-^-t 
J: ft «Effla»ffifc: «t o Tiffljg Lfc . 

( 5 ) xaiujf 

50 > - * - TUfcffc Lfe C u K a » * tt« fc U . KW*^ 
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ssu &m*m->xmiHm ( d o o 2 ) Bxf&sfF 

t«(Lc) £:gW!>fc. 
[0049] (6 ) 7-?yM%. 
H*^3(6tt«NR-1800*fflV\ »*5 14. 5n 

/l/4Hff£fc^T, 1 580cm-icO#3fic7)f-^PA<7) 
5&KIA. 1 36 Ocm-i^HcOh'-^PBc7)5SJgI 
BfcSJjfcU *03MW>JtR=I B/I At 1 580c 
m - 1 <0f+5fi(O t - ? co^fHf fcffljg Lfc . SCfi^PMt 

[0050] ( 7 ) PWM<9«5£ 

maifflm^tt^yD-^i^is^^B r f p i a- 
i o o o j i. nmmzxmm^comMa 

SfflL. ffBBiSttJWKJi. --K'J^^xf^y (2 0) 
ttlldlzmmZMt. 1 5/im»^fe)P3ffMcO» 

[0051] ( s ) *nmz± -higss&MMm 
8-i ) ^m^-f^fiic 

£W >-7VI/5 g t , *r y 7 >y ft f - >Jr'y ( PVd 
F) W^f-^r-thTS K»8EfcHJB$Hfi*T10Sai 

& <fc t) fcffifS-tfcO^. Bfl 1 5 . 4 mrncDPMttt 
fT*>fe£, 110°C-C'«E^tt^LTmffit Lfc. L*»& 

twm^-cmm etc m itz. 
[0052] s- 2 ) nst&tnmM 

fEjmmAimsxissM&nnsm.i o . 2 m a . usu 
mnmi&con%im * 7 m a 1 1 , wi-efiww&iaom 

tiS^OVfc^iiT^CTISlTW 1. 5Vfc&S£T 

5lM7^Btf>ft®ga£teJliU:. 0. 2 m AT" 
OgftSrfl-St, 0. 7mAfcO§l;^^t L^iL2: 



( 9 ) t&GST 10-334915 

1 6 

[0 0 53] (»ffOJIMOMJK) xaEHffWe. 5 
[0054] ( ^j^Wx^dp-JPi ) 

1 ) mmm 1 

10 +*ftl« (1*) ttt^Sf^ffl^y h 5;l/*flWHU 

3 . 6 'j -y bjummmmm- y hiz »#>r<f r-c 

^-SttSSmmcO^xyVX.if-^fc^lliS^AS: 
0. 5kg&AU 80 r P mT'2 4B$ia. %}#$Jm£ 
ft o . tSlii J3©i 2 i: * 3 fc^-f. 

2 ) HJfifflJ 2 

( tt ) S!*«D3ttt!«0* 2 0 0 7 f-sSflSSJffls 5 

^SrffifflL. Wj®XT4T~C:bhWi&2mm<r>T)l'$. 
1-#-Jlsk S&Mtm B0. 3 k g SrSA L . 480r 

20 3$g<DJtRffi(i0. 1 9, 1 58 0cm-»O#j£c7)h 0 - 
^^ttlaii 2 2. 2 c m- 1 X'h ofc . -t<?)ffi<0lS*S: 
»m2f:a3tSrr. 
[0 0 5 5] 3) HMCT3 

(*) ^-^X*ttMOT-4 0 0S*-*$/P (4 J 
S) $:ffifflL, n-^-$r3600 rpmT'UllE^-y:. 

Oj.-y i —y-tzxvmtoi* 1 5 0 k g/h rt 

30 tC#U ^It4 HlO^l *ffofc. SSm^«'l^2i:^3 

IZTjkt. 

[ 0 0 5 6 ] 4 ) rntmu 

(m -7 > y-t'-as<7)M2osk- r<y$*y-- (\h 

M2 0'j7b;H ^ffifflL. 7^WXB^4. 0k 

g£AU jtfffflWN-F;P2:2 3 0 r P nu m^m^ 
3 «/ 3 0 0 0 r p m-C'[H]!£§-t»\ 1 5 0^«# 

Lfc. 7?yx^ N;P3iiJ$<7)itRil(i0. 22, 15 

8 0c m-iC0ft^Oh , -^<?)^fIilim2 1 . 3cm-'T' 
f«ll60*S*S8fl*2i:*3tSct. 
40 5 )HMi|5 

(1*) V7*'-a^OFKM- 1 3 0DMU— rV^'S 
^■t- (rt^ai 3 0 'J -y h^) ^(SfflL, AjtHiS» 
B£50kg$AU HWl^^MOrpm. 
«l»ffl<0f-3 ^^-1:3600 rpm-CHHES-tf. 3 0 
iHaattf L . 5?yWb ;U3S S<7)Jt R ffl(± 0 . 2 
5. 1 58 0cm-iCO#jficOh-^CO#ffitS{i2 1 . 8 
cm-'tt-)*. * *>ffll«5jSS t S'J^ 2 t a 3 fcjjrt . 

[0057] 6) mm\t> 

50 m&n&2b*3tziji-t. 
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1 7 

7 ) mmmi 

mm\ t mm^w . wmx- i 5 o wsum i tz . 

77^; h/l/5£JS<7)itR<i«iO. 2 9, 1 580c 
m " i tfDftjfiO t - ? £7)^<I1i(i: 2 2. 4 c nr i r> 

8 ) mm 8 

mm 5twi tmm.m , wm~c\ mmm 3 ti# 

•t. 

[00 58] 9) HMCT9 

*y*7S?ny (ffi) tt!AM-80Fl^*y7i 
-yaVWfA (»BtS<oeg8 0 0mm) fcfcffl 
U AitUfXA* 7 k g&AU »»Ste 5 0 0 r P 

mfnies-fr. 3 04)-iaiWEtJt. 

JgOJtRfiltiO. 3 5, 1580cm-'^#iS(0b'-? 
<7)*fIifS(±2 3. 5 cnr *<7)ffi<*)tSJII£JM 
*2tS3(C^:'t <> 

1 0 ) mmm 1 0 

*y#«7$?oy (1*) MAM-80Fl^*y7a 

-y3>WA («S«fg8 0 0mm) £f£ffl 
L , AitSftl&A * 7 k g&A L , 5 0 0 r P 

mT1HI6Sl2\ 3 0 #1331*6 Lfc. Wl^Si 
l&OjfcRflBiO. 2 7, 1 580cm- itf5WiS<oe-^ 
^^filSJi 2 2. 3cm-'t*oit.^ OffiOlS* £S< 
«2fc^3(C^-r. 
[00 59] 11) gffcffll 1 

*y*7S7oy (ft) ftgAM- 2 0 F Sib<#y7 
jl-s"* 3 yyXfA (»ifc^>itg 2 0 0ram)^ffl 
U AJSHIB»BS 3 0giE&0. 5mm^7*7 
9X-)V$: 1 k gtSAL, t&Bg£ 4 5 0 r p rnTEWE 
3 04HSJ»KU:. 57^^ h;i*3&Ktf>ttR 
ffiteO . 4 9, 1 580c m-' c0#3fi£0f-^O*flt§ 

3 tc^"f . 
1 2 ) Sflffil 1 2 

(1*) ftaxfrnasfs^-* • (rt««5 

0L) fcffiRJU A3tJI£8B£l Okg&AU <-vt 
;l-£2 0 r pm-fHHs^, D-^-HOOrpmt 
EM6$-li\ 3 0^HBBHELJt. 6a^iJ*2tS3t^ 
+. 

[0060] 13) mum 1 3 

^ll?j2T1#^il£*!UI!|%4 k g i^S^-A-l k g 

ttirvc, 8HB»lWltCT7 0 0X;4'CffaiU. 
JK*-/W®1S:1'tv\ L*»*»{::i 2 0 0*C STDMU 

•t. 

1 4 ) 1 4 



(10) 10-334915 

1 8 

H*W3"Cf§«lfc*§«tt£JflV\ MSM1 3tH«<0 
Ml^ffot. *6*£8iJ£4i:fl5(Cjjrr. 
[006 1 ] 15) ^SSM 1 5 
SlitW4T»Wxfcfc8ftfcfflV\ SfcWWl 3fcE|«<0 

1 6 ) HJfiCT 1 6 

MSM5T1#^il^»%3 k g t^m?-H7 k g 

■&U:. «wt. as»HS?tfc7oox:*t*^BL. 
10 Mf-ii-mmzffrK L*»sati 2oo*c iTSMa 

u fflfa^p ?r^< sen-, tiwrnift^K mmiizm 

•to 

[0062] 17) Jt«M 1 

jii^sih (») tajKTMozs^urhnyseBffl 

L, AitJ*IW&A£ 1 7 k g/h rTf*S£U n-?- 
£9 0 00 r pmT'HHS^-tt, WELfc. S*^®2 

fc*3K^-r. 

20 18)JtR0«2 

B*-i-7f 7 ^HtlSF M - 30O.Sl7r'fy 
S/l'SrflfflU AitM*H&A£4 0 k g/h rTtt» 
U o-^-Sr3 0 0 0 r pmTEHESii;, 3BKLfc. 
S**Sm2 t«3Ci^t. 
[0063] 19) Jt«W3 

(*) ?-*I*&S!<9T-4 0 0S:?-tf $/M4 J 
ffi) £&ff!U n-?-£3 60 0 r pmT'EK^-tt, 
X? 'J i-7 -r -y-lCTSOiffil^ 15 0k g/h r f 
«&U Btfteff^fc. fe*Sr^2ta3(Cq<1-. 
30 2 0) Jt!K«4 

*y*7S?ay (») aKACM^";^7^if l OS 
^ffifflL, AiSSM9»BSr50k g/h rtftKL, » 
7 0 0 0 r pmT-Hl$E§^, JSitff ofc. «Sft 
Sra0jl2fca3fc:Stt. 
[0 064] 2 1) Jt«W5 

*y*7S?oy (I*) a^i NM-3 0S>f y?>f-f 

-^ISfflL, A3SM&1&BS: 1 9 0k g/h r« 

u r^^£ 5 o o o r P mt'iHiiE^-it, mwtfi-o 

fc. IS**S'«2i:^3fc:iKt. 

40 22) name 

a*- a- Vf- 7 ^x^±m i d s - 2 u rim§« 

^'x y h S /USrlgffl L , AitHI'dT^B S 3 0 k g/h r 
T1*&U ©flsSffofc. ^vyx^^h^S^JtR 
flii 0 . 8 1. 1 5 8 0 c m- 1 iOftjSO t - ? ^ifflg 
{428. 2 c m- 1 T'S> ofc. *0)fl!W>tSSfe8i]*2 k* 

23) 1HSW7 

*y/j7i?oy asi^^y^-^'i-y hS;U2 
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